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(54)Titie: GENE MUTANT ANIMALS 



(57) Abstract 



Gene mutant animals such as mice having a mutant presenilin-1 gene 
which contains a DNA sequence encoding a mutant presenilin-1 protein 
having an amino acid sequence derived from that of presenilin-1 protein by 
substitution of one amino acid (for example, one wherein isoleucine at the 
213-position of mouse-derived presenilin-1 protein has been substituted by 
another amino acid such as threonine). These animals are useful as model 
animals being pathologically closer to human patients with Alzheimer's 
diseases. 
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r % /m^ w^-r^m (^mmw^^^x ros-2g)t^j' b^^m^^th 

5„) f±#(-£?£ Lv^^-cfcV,- 00 ^.{5, !£2 i 3#<7)Y yp^ ->^w y □ 

->^wt ^ y m^mm.Ltzmm.'xnm-2 1 3#©^yn^^:^i/t 

PitfL^Kj^Efe^^ H?= y 2 $J;tJ;£ Science, 269, 

pp.973-977, 1995 (^|E*fe $ iXX V * 5- G ^SMS <t L T fi, ll^lfM^/X 
12 4.3 6##£f£L<," -?"7^S5ltOlfi^iJ{c:*i^-C{iN 1 4 1 IMAliM2 
3 9 va*«fc <Q U £.LV> 0 -7°uir.- y l les^i/t^.y ^^S- 2 coi^i" 

•7x-cfo5 0 ^isw^ite^aEiisbifeji, ii7Vt- y ^ais^ 1 o 
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zm^mmtii-m-x-rz z t i~x *) . m%ifoxmmm.x.&m z z-ttzz-t ^ 

fflmfcfc^&giWiyoxi-tzox o temMfr\B\m£tixts k> . T/w.^-*—m<D 
mi&&&fc*i'^'^x'jEmzmifr'irz>zk&»if&X'jbz> 0 ton. ^^coit 

&&RT?.^ — * — &WX^Zti-tb(D&Mte i>&>Z>o 0>J;Lli, Sau3AI 

T-^ITr^lHls^^^trAi-.S/cfeic 1 ^-S^M^-r?) r <h tfX£ . PC Rlfe^: 

Sau3Ai r-^ilff b-cmmrikift^-cijftlS-rs n £ as-c^ 5 0 

. <Df&i)mm^±m,<nmm-7° ^ - y 1 it^&t^/xii^g-^n?- y 

V lite^cD c DNAf,L< HM^DNAro^lXlifSM^^trDN 
Alfi^iJ ; -±IEc DNA^U t±^fef£P N A CD^;g:Xf»S£[^£^irD N Agfi 
. Sau3AI g|5fi[MALtDNA^ttr^7X^K ; O S - 255tl7°l/t U 
1I6S:3- K^-5^^7°i/-tr= y ^ 1 jffS^cDni df- y ^ 8 fc^tr&fe 
f$:DNA(i^-rixi^|§P^cot5H(-'aa.$ti5o' £7t, d li. 6 go iafS ^ X l±DN 

15 
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Aliiol^T 1 X«±2f@£A_L, L< iiiiei^^L 20 fH^ X *) t& £ L < (i l m 

1) ^U-t — 'J l C7)^2 1 3#W^ yn^ U^-— ^(-fltfcLfcSE^T' 

Hr — V 1 ^&£r^- K-fSSE^^Hr— L> 1 afif^P>*5DNA, 

-Kt5DNA M-E?l|^\ &cDia?lJ : , 
5' -TGTGGTCGGGATGAT M GCCA N CCACTGGAAAGGCC03' 

3>os - 2sy^m^s^ix-t-y 1 m6'wt s smmm<p<Dm2 1 3#f+ia 

W7 $ yg^^- KtSDNA i^SIfi^ijTi^ <^CO@E^lJ : 
5' -TGTGGTCGGGATGAT M GCC XYZ CACTGG AAAGGCCC-3 ' 

.(5t£TU MliTXttC^f^L, X Y Z li^ y d y "^a^^ ^ i f 5 3 
XI±!lDNA^if^7X^ K; 

4) Sau3AI *Jlfi^t£^3tA$tL7tBfflB-l)~4)(7)V''-r*t^{^|HlS<7)DNA < Xf±f£ 

5) 7°i/-tr--y ^- 116^7 * y gtlE^ij^il 2 1 3#<?}-f yo^^^x i^tSt 

<7>JSe^<7) c DNAf L< lil^fefrDN Aco^ftX(iI:^^^-^^A,/i'BE?i|U 
Sau3AI faJPfiSBGfcri^A^ftifcDN A, Xlil^D N A £#tr ^7 X K ; 

6) 0 S - 2M^-^x^uir^y >- 1 ^e^r=2— Ki-S^S-^^^^u-fe- 
y 1 m.fc^-<r>=c-^ y ^ 8 t , loxP -CJi^ £*L7t^:*-v>f v-V (neomycin) 

y > <t ^r-^trDN A/ XtiSlED N A ^"atf ^7 * 5 K ; 3kTJ\Z 

>■- ne©7 s sm§m<Dm2 1 3 yp^y^^ 
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y|:f« L-ti^^u-b V = V 1 = — l*-f £3ES:rnr y ~ 'J >- 1 

JKn^F-COJxdf y > 8 £ , loxP X 12 is Is (neomycin) IS*!^.— 

-y hir^-atfDNA, XI^DNA^7°7^; K 

*&miz& vm&iZtizmw&immk lti±, ±ie^^^^$ k\ 0ijx.fi prl 

-104 Xti PRL-105 (Di^mM^l^-r^-f^ x * K^ALTtJEXtiiHBJiaSr^tf 

y 1 ie©7 ^ ;mn^\(vm2 1 s^d^^tf^m^n?- u^-is 
. mwnmfc^^mwcytemji&vy-mxib v , ■ ^m^j&^mm^m^m 

NA7-f 7'7'J — L J; 9 t-tZ^mWiVKny'^-t— V 1 itfH^CO 
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^ d n a 7 7 7 y — t Ltd, mmm vft^z 129 ^w?^ ^ y ^ ^ 

( ?2 P) Lf-ft. 7/<;HbLfc7°n-7>ffl^Tyi/->^7^7'7!J-^^ 
* y —-^^'L, :7°Ui?-.y 1 Ig^©x^ y y 8 ^a^^fefrD N A Itlr 
^^n- = i//t5, £<b(;i, ^ p--vy"L7t-7°wi?-y 1 itfg^o^ 

^S£#AL7t-7«7* • -7° u-t - y >--- 1 ite^^ y ^ 8 £^ir&feffcD 
N A Sr^-tr ^-^7f^^ * >? — ^f^-f ?>o ^ — ¥ y t -f i> V-<? # - (c 
f±. il^-^ — iJ — b L-C neo Il^-y h^A LTfct, G418 (fct^^ff) 

£-Br5«fc 0 l:tt*5<i.' zco?— tfyT* Z^f^^is? Ka^u^ > 3 
■^jfe-^Jte^SrSBJiap^tcaiA-t-S^BK^^fe^ iotE SiSBHa^^A -Lfcfg, G418 

fc<7) E S ftl/fc £ L tz-'ik , iSi $ -fr * * ry x (7)^(- ^ a-T -5o '4in 
T#7cfr<7>^ib%fe7^3r^ 7©-7.«?7-ygWt.5 0 - 7 V * & G57BL/6 ^ 
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-e>>^ • -/u-tr— V >- 1 igfc^-co^.^ y > 8 £rt§rif IfefeffcD NA^7r)x • 
-J/^ y y /DNA7^7'7 y — 7)>6? v — ~ ^ % Tztbo^y'' v ftmi- 
Z>tzfo<nttimWnt Ltd, ^Sfe^Jlc e r ^[c3i!!-<-5^)*0(i7i\ ^Slfi^l^P^ 
bti^^nxi^Z)-^ r> x^t h^oftll(75n#fL^"ilj#>a5fe^^ 0 U'ir— U >- 1 ills 
^<7) c DNA^^TU^. T°P-:/<t ^SDNAIfrtf LTtt, 
HJSf?iJ(^3i!:-<5 P C Rmz.£Z>m<l®'fe(r>&f)\ MDNAWy^ -^L/t^ 
y y- l lls^oxdf y > s H^tS^lr^ir^ ^ ^^fefrD N A, 

1 ilfS-f-^ c DNA^tf7°7X> K£^ftlZ§E1^5;^£/^£Sffl-^5 

^2fc<£>{£rt\- :,z P-dNTP #*ETl- P CR&if 9 #Sfcfc ^^rfflVNS ~ <t S 0 ■£ 

7t , «6 7 ^/u- U ^j- y '=* '-7 s ^- -> ^ ? i> * =f- K &: 7° -7>T — L T fgffl i~ « Z 

(Biotin-AvidirO^feSl/^iT/u^ y x 77 ^— i? (alkalinephosphatase) 
t$£J£i^5{fc^3S?fcfekf«Iffl-C#5 0 ^/i, T3 X{±T7 RNA*°!J^7-ir'l:ffl 

'S'Wit5fI^DNA(lfAt5^i: L"CI±, HJ£0»Jti ^^(i^ LTt^r 

}*c7){57i\- M13 §W77-^*W7 , 7^5 i*x(± ung- ±mm&m\<^xmmL 
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BNSDOCID: <WO 9934670A1_I_> 



WO 99/34670 PCT/JP99/00015 

I*«DNA7"7^5 K&te&iU r<^7°7^^ K^TCHi® (img) &ff2K(E& 

=T-r:* * ^Sr^A-f^t 7°^ * 5 KldDNAUtf— 

Ai^S^i:{-<tt), — JlSbWJtziB W£itf£-e# 54§£-tfS&5„ ~*i<b<DftiL. ^ 

-^-7J-£^- Ki-SDMAWfJt; rfr^te^&ffi^i"^^^* 3 ^— 

Ul^ l£P:£#A L/_ <7 x&feffcD N ABrtftts E S jHBHart-CtB 
£ jg r -T «> fcif&gft 9 V tl^^A l; fclFif Jutehj-^mk (D 

tSHfctl«*^**»v ^ 7^fe^D N A ^ D N Aifr^Ho t 

^5. -?:(D||frK-roS$.(i l 0 kbp. fM/£7j>£? * DV^ N — tfji^fi g £ w 

tt^tUfF^^ti-So" ton, fc£ «3 iz.m^M&^n: e smm^^nrnm^ 

(i; ^-yyf-f isy^f* — <r>^ ?x^feffcDNAirr)f tfW-ff A^S Z. <t # 
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•/i * f^JK-r s v * & n s ' t a* -e t # v ^vfc § o 

(D7f~M(DK Sjmmt Ltl±, HtS^J-Cili^S Rl Oliris D3, CCE x JU AB1 
<WE Si&BjJ&SrflH^T t> «fcV-\, *7t, #"ijx.(i C57BL/6 ^CD-v ^ ^ 129 3& 

>c ^y^? ^—mxm^E sm&&m$i-?-jj--?ftETxmm-tz> t s 

-t&^t^ifex ■ 
• ; mzM(D-§:mw$:fem-^ <y v "j tti l, ziiii&Affl t°-< h x 10-20 ah 

. E S&0WS^?I!;A$.-tt£|5^(::{£ffli~5^ 
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$6\,^X&mLfzE Sm&ttT (agouti f&^fe) <F> 129 3i^T-*>t), 

^^P^Efc^-r-S-^x (C57BL/6 ^*&) ttHfe^^^-C&So mb^fflV^T 
£.ti*hX Ztiftvcpfrb* * =7(D^^ LTV^Sff w t(c«t *) , E S 

ot^s^^x-efe^o os - 2a3Esroyi^t^ y 1 v * 

lox Plfi^l-C^StL7t neo m^=^^V- V Lt'V^fefe / ere ijtfzx^pj^ 

X{ZL*3V>-C, Wl:7$u^ Kifc*&£C5-^?*J& 5 *ff^£*VC^£ (Games D. 
m : Nature 373 # % 523 S v 1995-¥,, Hsiao K. 5? : Science .. 274 99 
1996 *F- 0 Sturchler-Pierrat C. ^ : Proc. Natl. Acad. Sci. U. S. A. . 94 24 
-§\ 13287 1997 ^) 0 r *T,f> W 7 v/i - y i'-v ^ ^ fli; -flES^-C*© A 

APT W^Mi^^^- K-r5-it^* 5 ^A'SH, "flBl*Jl-T-^n^ K 

otU^)t, #38IM1<£> PSl JSe^-^mWi4*(^Mite^-l-KIL-C^^-eifeo 
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o^my?)ft ?t * X $> o x i> J; t \ 

PS 1 mte s F<D^g;m±L&&ts- «fc 9 {-SStf Lfe*fiSiB?iJS:^o-*(7)^- y ^7^*- 

fe^'DNAI:, AP PO^MUMn- K-rSite^-*5ct-0*3gW^>^S PS1 
iteT-^-a-^tL-CV^^^" 3 j&»£rSSk<3 5o P C RfiHife0>J<D0!|8 tz 

s psi jte^^mT^.s.t>o-e*>tLii.v>^s , b'<^-c i ti «t-w pgr^i 

■ APP^flft:^^- Ki-5it<5T-fectt/*l§P^c7)^||^i/-tr^ y >- 1 
it fc^-<7> ffiiUH^F- £ * -"E' -C'^po®]^ £• ^5 f- sh { - (± , z c^[S] Jge^F- £ -c H ^jft,^ 
-r axn^Wi^cn o h , .'M^U^r * * &-ig/vT?3S8J-rs z t iz J: fJt#6 

tLSfrCDcp^fb. Pjiaf^^Ah^--er#-ofift:^il^-rti(i*J:v\ AP P <7)^^^ 

W&. L , lfe&f£D N A $rtt{±S L , tti.L Sfe-feffc D N A Srjfiy |« m X'WVSr Ltzfe. 

■ tjj'u — ^f/vzar? y ;vt %. v^f^^m\^xmmkW}^i=it£o a ^(ofe^ * 

^^^^-CDNA^T'o^T-fV^ltl, AP P-<7)g|$^#Mfc£=» 
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^ffl$ixS#ISi-«t ^ilLtfflv^: bfr~*imx&z> 0 rwi^tLt, ap 

p^g^mffc^- K-t-sj&e^j; xi^mm(Dmmy°^'t=- y 1 31(57- 
fits ^mimwm x (± r * -n k a wsista*® x# * £ c % *k • # % b/j <d it 

mitmm Lx&Bm^mmmmm<n—%v>&i& v ) tts l-cs^ u^mtgi 

24 



WO 99/34670 PCT/JP99/0001 5 

n&o if] (D mm t l -cit&awa & m v^sw^ctt* *wji&# ^^^u-t=y >• 

- 1 ^e^l§^-r5^^:i: LT7; u 4 K M 0 defile $§?1 $ Ix?.. 3<75<£ 9 

h(n\mz.mfe£iiz>^ t\~t?^\ use^'K 7vt- y ^- 1 itfs^p s- 1 

00 1 - yt't-y-V- 1- (PSD il^orc^y Sr^frf&feffcDN 

A <7) ^ n — >- y 

.m^>^i6v..*-rTI5<^-2- ^^-.y:..^^^^ ^ i^^KSr/S-J* Lfc. 
PR-8-U : 5'- GG AATTTTGGTG TGGT CGGGATG AT-3' (25mer) 
PR-8-L : 5' - GGTCCATTCGGGGAGGTACTTG A-3' (23mer) 

~(D2^<Dj-y zf'rst^i'*? is**?- V^y"v4 t It, 129SVJt 
7 ^ / % y 9 =7 4-7=7 ]) - (Stratagene ttl) «fc v ) ttffi LfcDNA^rffl^ 
tC P C R£'fT</\ mbtL/t^ 130bp -<7>tai|ig£:h,7tDNASf>T-£*#ito 3tf>Wr>f 

: ' - P - d C T P tftET . =7^*? U -7" 7^7 -</Ufe! - t tfJ7'<^Lfct)<7>^ 
7°C3— y i U .1 2 9 S V J v^Xyx / 5 y t 7^7 U — ? U ~ — >^ 

fc„--;o*D-=V^L;t^fefl?DNA&P.d-i U -e<7)^j|5B^3jiife|iiSr^®iL 

• (H 1 ) 0 - . . ' 
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P a £*£o* o->ftLt77-^<t t» DN A«r«3ffl U Sal I t;$)m'ik a. 0% 
T^/p — xyyu«^^SbSrfTl\ P a^HJJlR Lito P a Pst I *5«tU« Xba I 
#IIW:£s 1 %7#n - ^/umtl?SkS>]£m\ 7^PSl(Di213#|W7 
5 /S-e*>5-< y K LTlASffiSfc-ia tr#*J 6 0 0 bp ©DNA@t 

JtSrlUilX X-li Lfc, X- 1 £ri^#> Pst I is X Xfi Xba I X'tyWr Ut^ 

K pBluescript II KS + (Stratagene #M) tT4 V ii— £ %ffl V 

#ij 3 : O S - 2 m^B^CDmX : 

:7°7 * 5 K pX-1 t^TfSW 2&<D* V zi^f^r^^-^ {7 UHr'f- K PRL-104 :fo <fct* 
PRL-105 ^fflV^T, OS-2M^^^SjoJ;t>'$lJPS^* Sau3AI £W££fT7t^# 
A L/c„ /jr*>\ PRL-104 fcitJ 5 PRL-105 {ifattfc 36mer T:\ SV v (~tBlit£ <t & 

PRL-104 : 5' -TGTGGTCGGGA TGATC* GCCA C CCACTGGAAAGGCCC-3 - . 
PRL-105 : 5' -GGGCCTTTCCAGTGG G TGGCG* ATCATCCCGACCACA-3* 

(Tilr^LfcMliO S - 2l^HlAOfcfe*3|5ff)JtSS:^$ttii>5 : 
PRL-104 Tti*3*£»±T, PRL-105 .^fi^Ji At *>"5 a 7^7^^^ 
LTttSSJi Sau3AI f[5{iL#AC07tA6^:^(D^:£^^^^-fr-Cfe5 : PRL-104 "Cli 
, PRL-105 -Cti*5fe{±A-C*>S)o- 
3Eg<7)# A{± QUICK CHANGE. SITE-DIRECTED MUTAGENESISKIT (Stragene t±M) 

<iA$iit^5rt«:ig.L, ^O^m^r^o/- x-1 Sr.mX-1 £ U mX-l £rf£ 
07"7X; K^pmX-liL7C (12) 

#'J4 : OS-2ifI^ofcM*DNA^i 

0>J 1 -Ci^/c-^^x PS-1 midfy>8 -Sr-^tr P a £■ Nco 1 -cyot&Hg; 4fI31(7) 
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dNTP s fFfiET, T 4 DNAiK'J ^ 7-f T'¥^*JiSi Lfc, <H^C\ Asp718I 
X'V)Vft'&* 1 %T #n — y/HtSCPkIljSr'fTV\ y >- 8 £■ a £r#\J 5 kbp (OD 
N A ffifr ^rlUllS L/l 0 ~ »DN AWr>T-*, Sma I fc^TJ* Asp718- 1 XWWtL 

tzy°"7 ^ %. K pBluescript II KS+ £ T 4 D N A l> JJ— M XfeS L , TvJiiffi^ff; 
®$c^L-C7°7^ 5 K pSB-0 £f#/;i 0 pSB-0 Xba I -e^^(C§]^ L7c1&/ Pst I 
-Clf|5^^^^tTo7Co — *\ pmX-1 £ Xba I *5«tt5 Pst I ^ lUft L 7t 1% 
T^7'n — X ^/l^xl£K®j£:iT^ mX-1 L7t Q ±fB<7> Pst I IfrJtlC mX-1 £ 

T4DNAU#-tr'-e^^^ ±mm^m^^ L£„ 

=icr-— ^rlH^ 7°^^^ KpSB-0 COX-1 tH^T^mX-l «t $ iXTV ^5 7°7 * 
5 K^^o^ n^-^ilt^L, HURL/t^yX 5 K pmSB-0 t L- fz ([213) 0 

iTt, P a BamH I jo it; Sal I XVm&* 1 %T jl u — ^ >r /l/mSa£kDj&' 
tTV\- #J 7 kbp. <7D3i.df y X'8 '^^DN AKfM-^rlHllIX L/c c 46 Bam H I is £ 
U Sal. I Xm$T Ltz pBluescript II KS.+ ^r OBffrlwT 4 DNA !i ^-if "C 
*S ^Tfli0^^S$5^L-C7°7^ * K pSB- 1 pmSB-0 £ Nco I T* 

ViWrtk. 4 iff) d. N T P s #&T; T4D N A # L> ^ y — 1r Tr^f^ftfiHtU Mlc 
Xbal XtyWiks 1 %T^n — ^ ^/WlI^ftcIJj^T o jfc 0 L V ^ 8 &r 

2 kbp ?)DN Al$r)fX N pSB-1 Xba I :fe\fct* Pst I X'mWik. 
■\ 0 /oT Jjv~^/f;vmn.faWi%:'tt^tz 0 HJilX L7c^^r y V 8 £r-a £/«£V^ 2. 3 
kbp ODN AiffitP X£T 4 DMA L> # — £ l£tz 0 Z.tl&\ f*&bXba I X 

V)Wil.Xj)>b 4m<r> d NT P s #a.TI:T4DNA^!J * 7-t*-C¥fl*J|g{|;L 
/-fs, T 4 DNA 'J // — fcf-Cfl^^&li:, " £ ibi- Sma I fc=t'0< Pst I "ClSlWrL 
t7 7^; K pBluescript II KS+i T 4 D N A U ii— fe? t> "CiS $ -ti:, * 

mm&m i %fc&L-ti 0 mm$^i^tz±mm^^^=--^m-<. dnai^nx^ 

XPri* Xba I ^£T*£-^L7cDN A|#fjt£ 1 flgTC i t-a if ^ x K pmSB-0' £ 
(EI 4) 
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-7=; * l K pmSB-0* & Xba I iftitLlZ Eag I ^fe^^ At" 5 /c^^SI^I 

5' -CTAGACGGCCGT-3' (12 mer) 

- (Dj-y K(i CGGCCG $B#0>*B*6tt£8FOjtggfE?i]3rtf" 

Lt7^f5:H^, Xba 1 -c^JWf L'£SP<£c:|fA-rs i^T^J; 9 (d 

5 ' — TCTAGACGGCCGTC T A G A — 3 ' 

3 ' - AG ATCTGCCGGC AGATCT- 5 ' 
X b a I E a g"\ Xba I . 

K pmSB-0' £• Xba I ^«r*£. 3. V =>" ~>J* ? u?r=f- 
j&P;LT 4 DNA V if— \£^t&&£^.jkt&m&T&Wie&k\^*-7 i 7* % K pmSB-0' (75 
Xba I 35 m Z. Eag I gf5{£#ff A ZtilZZf? * 5 K pmSB-0' eag £t#7t 0 - <75 
pm'SB-0' eag V Nco I fcit/ Sal I t?^3»f#. 1 o — £''?/i'tt&ftitib £rfr 

x^yy8^tr^l'5 .3 kbp N Al0rJt S N L/i 0 pSB- 1 

6 BamHI fci^ Nco I X'tyWrik. I 6 /oT Jj v — % ^ ^m^KWl^'i^ \ ^^r y 
> 8 £-a 2kbp 60 D N AifrJt N B S:l5]i|X L /c 0 SNfci(5NB|T4D 
N A V ii— tr T^-g^-tb, BamH I cfcjl'l^ Sal I "C&iSi-S i t Uli. <<) . SDN 
AiUrJt^ Nco I ^fe-C*S^-L^DN Al0r)t^#/lo iWDNAi^^.'ffc, Not 
I -ryOl0ff^^>^' f— * U7- -tr'^S(ict "J L\ T4DNAU A' 
— -tr'tr-M^^^-tir?) r <t Not I M&te X U^U^ff^ o T I >5 Eag I gfl 
itL&^k $ bldBamH I *iJ:T* Sal I "C^JISf Lfc^"^ X'^"'K pBluescript II KS 
+ i:T4DNAl) -tf&ffi^-CtS^-tt. ^lIWteHLt7'7^-; K pA 

&mz ms) 0 
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x * K pPNT (Victor L.J. # : Cell65 #, 1153 H\ 1991 & Xho I *5 
J;t) ; BaraH I -?9JISrf£. T 4 D N A # y ^ 7 — if ^T^vf 5fcSSBft; L » 1 %T 
^'D-^y';Uit^g)^tTof; 0 UlllK Lfc neo 5/ h&'^aifnvj 1. 7kbp (D 

DNAi/fjT-^r, T-feBam HI Xq]}ffi'&, T 4 D N A l> ^ 7 — tr '^rffl V^T^vf * 
^L/:7°7X; K pBS246 =3 B R L ttSi) t*fLTT4DNA !J jtf-f 

£ffll^-C*££-£-ti\ *m&&J&'%1fc&LXZf : 7X 5 K pBS246neo ^#7t 0 r <7> 
^7^5 K£r Not I T*9]|fff&. 1 %T7jn — ^y^tt^acBb<SrfTV\ loxP @S?iJ 
ixfc neo JS^a---, h£f#ojft2 kbp 0>DN A»tJt'£:Ie]i|X Lfco :©D 
NA ITrK-^r, "f-i6 EagI xmWr^ti pA <h T 4 DNA y tf £ffl^T|£^£-£, 
7CfliK^r^MtemU7c 0 J&nfe&LtlJzllgi&to^ Srfi^ neo ite^^Tf 

PS-1 jftgf-i; PTT-fpH^oTVvS^:* 5 KpB£r^fc (@6) 0 
7° 7 5 K pB £ BamH I *j «t Sal I XW&tf& , 1 %7*'n-x ^l^St flcfJb 
SrtTV\ O S-2SfI^ > 7ivo loxP iB^JtCi*Sn7t neo 3§9I^- — * h £- 
_f5o DNA ITr^ C SrjHlllX L 7c 0 *.fc. v .Palr Sal I $0 £W BamH I .-C#ll8rL-C 
#7c^6.5 kbp (DDN A^fit^ pBluescript II KS-f-.^-^:/ ^ u — — V ^ L"t|# 
7c7°^X $ K pSB-2 £ x Hind III BamH I XtyWik, l%T77'n — 

^S^&Sb&m.V #J4kbp (DDNAJfrK-D^IUHX L7t 0 DN Alffr Cfcit^D 

4 DNA y ^-if ^fflt:-ClS^..Lti, Hind III feefctFSal I.-?£lKJrU 
DNAiff Jt C tVfr Bam H I SM&T^.Lit.D N ABr^^o rcDDNAiff 
)t&\ "f-^Hin d III fc«tUf.Sal I ..-C^JKfr L /t pBlue script II KS + >T4D 
NAU^f — tfSrffl^Tig^-tt, ±flU@$rJfm«nlftL, ^-7^7W7'X^^ 

— pO S - 2neoloxP &ntz (H!7) 0 

0»J7 : E S«--»^-f -77^ ^-©$A ... 

&,T<nnffifflxszm-tz>'MJi&<nmmi±. &x zvccn 5 % co, -r^=3f^-<— * 

— ^"CtToTto 1 5%FB StJiV 10 :i units/ml CD L I F (ESGRO ttSi) fc-flsJin 
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L /cDMEMJ£Jt!i (WT> E S JSt£HE t ~C&ii'# L Tl/^gE S a-lD#e2 R 1 [Z.*^ 

L~C. hn^i/— > 3 y (electroporation) jfeiz J: ^ 9 — -7 s y 7" s Is 

^— <V^X&ftotz 0 ^.U^ h — i> 3 ' >-&nm-tZ>WiB icM^E S 

ffli£il!l<!:3e&L7cR 1 h □ ;f? u— ~> 3 (20 mM HEPES, 

pH 7.05, 137 mM NaCl, 5 mM KC1, 0.7 mM Na,HP0<, 6mM dextrose) Xifcfr^tz* 
1OM0COR 1 'MM*:, Not I XM^it L/c 25 /z g CO* — ^ : y -Y ^ *^<? ^ — p 
OS-2neoloxP £ 0. 8 nil »^ ^ h n ;*? I/— a >-JE?gfi££/8 v \ zslu^V 
n#U— >> 3 yffl* a ^y ^"C^^ L7C 0 1 ~ 2 Bio-Rad GenePulser 

<< y Kttffii) £rf£ffl Lt^^^^ifc {/</V>s\$*W : 240V, 500 /i F) 0 
it'L^ttC J; iQ E S$Bfl&£r[E]liXU 30ml.COE SffltfUliiiie^ L7t 0 T#>8ml<7> 
E Sffl*gH!lf — ^— #fflfl££!#^T£>5 10 ml f^->al|S[^/;D;OE 

S^flae-^if^ 2 ml ePx.< 12 — 1 8B#^^i^^liffi 150/zg/ml 4 1 8 

gsip lt, i isr»i^# U7t 0 ^ ^Bfla<h l-c{±; hs i 

/y^T^7 h^"?^ (I. Taniuchi ^ ; EMB0 J. 14 3664 1995 ^) Olg 
ilfttiW ICR 3y£<D«|<£r£SEU "I 2:-l-3 BIM^^^'U-Clsti tfcmt 

f?<J 8 : Plim^L ^® r L fc E S *Blfla«7)^t# 

• . 0ij7. (^fe^T. G418 c7)^p^ l ilf^i*# L^CT^tE Smm<D^ n - — 

X.4-eiLt^5^n- ^rill^i- 5 tftPBS ~C : <l9c& L , Proteinase K *M 
£fjofc?£, ifefefrDNA ^HJift L'cP C R Id J: "J ? n — > SrigJR Lv", P 
CR(^*D^Tffl^7t-^^^°^-r-'-<D^Sia^J(i^<Dii''J --C-feSo ' 
Prsnl-2 : 5' -CCC AACTCT ATTTCTACCCTCGTTCATCTG- 3 ' 

PKG-1 : 5' -TAGTGAGACGTGCTACTTCCATTTGTCAGG-3' 

(neo. mm.^-- v v ^tksia?!]) 
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PCR (Dm&Mtl-t. 93°CX30&^ 60 < C-C*1^. 68°C X 3 # <k 1 f V JV t 
LT3 5t^^/HTt\ PCR MVOCO 1 %T#n — ^ ^ ^M%m$h^m \ f- 

tifc^ n — >-(±^"!j =3*r-'^-^->5?^ u^-^ K PRL-101 fcit* PRL-102 
• PCR<SrtfV\ PGR Sau3AI xmWr^fzm. 2%T #o — * 

iel< tBi^m^x.srs^ L7tE smm&miR^tz 0 

PRL-101 *3 J; TJ« PRL-102. (DlgSgEi?iJtt2fe<7>ii«5 -C*>5 0 
PRL-101 : 5' -TGCTGGAGGAAAATGTGTTATTTAAGAGCA-3* 
, PRL-102 : 5' -TACTGAAATCACAGCCAAGATGAGCCATGC-3' 

ffl 9 : / v V ^ : 

> V -f^^^mz.X. Q'^ys^izftWcLtio BDF1 J£M<DM& 

j{z L7t_tiEE smm&mmzitti ( 2 0 e s sbus/ 8 mn&miE 1 fs ) D ^tL^r 
(DoibT y^.&o i> <d frmxf\ -^(Dm^—^^mmu tc^^h ^fef*D n a & 

tttf.L7to PRL-101 tS Xtf PRL-102 &m^X PGR^tfo tll, Sau3AI X P C 
. R M#? & liDITr L % 2%T #n - * ¥ /\>M.%fo& * , Wffi £ iv/i' < > .K<7>#£ 
£|J^<5 r iJz-J: <9 OS.-- 2fti^o'l^ r £ ^fitESL/i,. mt&Ztiti^r 

M 1 0 

loxP -CtfeitLTt neo y h £r^ir u (D^lt't LTV r.<7>-^ # 
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2 (liti,^ 4 trft ffifi) £rCAG-creS13 (K. Sakai §£;Biochem. Biophys. Res. Comniun. 
217:318, 1997) h7 V^i^x-y^"?^^©F 4»jtt ( 2 ^ R Wv : 3* A L ere 
itfc^- (±—7- n co ftflg ^£otl^ 0 ) £ ^SB L , 0»J 8 7t ^ f$ * V 

t=^y^ ^ wf- KPRL-100, PRL-102 ST^PGK-l ^ffl^TP CR £:TtV\ neo IS 
^.^.-^ h^|^36»tLfc-v-^^SrS^"r5^i:{-«t > J. -neo Sgg^^s/ h£J#7tft 

v^o s - 2iii^y y ^ >-^">^^^^#L7t (ms) 0 *v^uos-2 

M^^J^r^LT-^T-n-Cfeiy x — oco loxP £f£f£L-T^;5o &*5* PC 

R td^ffl L7t PRL-100 % PRL-102 PGK-1 <Di&m%Z&Ut.&<T(D t *5 "5 ^&5 0 

PRL-100: 5'-GGT CCA TCC CAG CTT CAC ACA GAC AAG TCT-3' 

PRL-102: 5'-TAC TGA AAT CAC AGC ; CAA GAT> GAG CCA TGC-3' 

PKG-1: 5' -TAG TGA GAC GTG GTA CTT .CCA TTT GTC ACG-3* -■ 

* IS it fc^P ^ J3 fib #J £ ffl <^ T , . T / v V y n ^ ^ - m <0 MR / X ( i ? & 
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m * co m m 

2 . 7°\y±— y 1 ie©7 $ /mmn'p^ i ocdt $ /m&i&(OT % 
.3. y ^- i w&<vt * y mmm^tsi^x , 

§7 9.1 |8 2#, |.9 6#\ 11201 Il'3 5t, §13 

91 114 3^ I14 6S, 11631 12 0 91 §2 131 §2 3 
1 1 12 3 51 I24 6l f2 5 0l I2 6 0l.§2 6 3l §26 
41 £26 71, §2691. §2801 §2 8 51 12 8 61 §2 9 
0 1 13 1 81 3 8 41 13 9 21 §4 1 01 14 2 61 ^^§4 
3 6#75^^Sf¥75^il(m5 1 Xii 2 £X±(Dm~PJTCDT 5 S mfr{&<DT 

..B&L7tT 5 y umzn&m-f ^-t - y 1 ^e^- k-tsdnaib 
. 4. -7°^ir-y ^- 1 ^scdt $ ; mwim^tsv^x , / . 

A 7. 9 V, ~ V 8: 2 L\ V 9 6 F x Yl 1 5H, Yl 1.5C, E 1 20K < El 2 

0 D v . N 1 3.5 D>' Ml 3 9 V x M 1 3 9 T, Ml 3 9 I , I143F X 114 

3T, M146L, M146V, H16 3Y, H163R, G2 0 9V, 121 

3 T\ A 2 3 1 T\ A231V > L235P, A 2 4 6 E. L250S, A26 

0 V\ C263R, P264L. P 2 6 7 S, R 2 6 9 G, R 2 6 9G, R26 

9H, E2 8 0A, E280G, A2 8 5 V, L 2 8 6 V , S 2 9 0 C, E31 

8G, G3 8 4A, L 3 9 2V, C410Y, A4 2 6 P, RZfP 4 3 6 S v 

frbteznfrfDmi-znz 1 xii-z^^co^m^-r^^m^ u-tr= y 1 ia 
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5 . — y ^- 1 OH 2 1 3 #<7M y o Y v^/J^ yn^f ->>-a^C0T ^ 7 
&t(^S^ L7t'^7/ w-tr - y ^ - 1 S 6 £ = - K-T 6 D N Agfi?i|£-a SEf^ u 

6 . 7°ut- y ^- 1 <7>g? 2. 1 3#<7M y n -f i/t-y|:IiL/:f S 
:7°u--t?^y \ ^&%zn- K-rSDNA^SSa^iJ^-^tr^M^u-t-y >- i 

7. 7°u-tr— y i ^ecoT * y tE^j^w^ 2 1 3#<dt * sm<D'j&mz=i 

— K1"5D N Afid?"]# , JfccDBE^lJ : • • . •* 

5' -TGTGGTCGGGATGATMGCC ANC G ACTGG AAAGGCCC - 3 ' 

I-^^2 1 3#»7; Jm^k^— K-f'5*£S-Cfo-So> (w^^LTt^S^U-ir- 
t h tm^ftfc^S: "■ V • ■ • 

8 : -7 0 uir — y ^- 1 /■&&.¥W&>W£2 1 3#CDT 5 V @£<7)j£S 3r = 

— Ki~5DN Alfi^jT^ 7^^ia^iJ • • 
5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3 ' 

(TcfcU NttC^ML, MliTXliC?rM U Tffi&n 1 7c ±M'^fg 2 1 
3f»7; / tlr^- Kt§MT'fc5o) -Ji^H D7> ^^77° — y lit 

9 : tt* uir — y > - i ^ e cor ^ y g&ia^j't'.og! 2 1 3 #©7 * -y ito'iiTjjj £ = 

-KtSDNA Ifi^iJ ?k <D&M • 

5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 

(TcTc'L; XY.ZIi-f yn^yy^(7)7 * yg££^ — K1~5 3 ^Sco = 
£1*1^ MI±TXI±C^Ei L, T*fc&ttL7t:iggja^2 13f(7)7 
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- K"f 3 JSS-C L A-^m^^-t- V > - 1 ite-7-^Wi-5ft*co 

mmm i ri^^ lis 6 m^h^zifr 1 iii'fEtt-^ t h a^comB^-^^m^o 

10. 7>t^ y 2^ScD7 5 /BgE^JMSSl^T, ^1 4 1SM/XI14 
3 6#<7>T S y S£#ftiLC9T * /Sf|:|iL/:i6^^- Ki~ S D N AiE?>J£ a tr 

1 1. ywt^ y 2^fic7)T 5 y.^BE?"l(c:*JVvC, N14 1 I 

2 3 9 V (^7^77-.^^ hii— ^r^^FSfel- cfcST 5 / m&MM LT*J , IS 

^ii7°n?= y >- 2ie»N»e>w7 5 y s$#-^^^< u js^&iiw^^-r 

t^fS7Vt- y y-2ie?r3" K-r& d n Ags^i ^tr^^ 0 i^-t? ~ y ^ 

- 2itfE j F-^w-r6i»*(7)^iiM 10 iK^tBgc^ t hwv<Dmfe^-^^mm 0 

S7"n^ y 2Jte^-idjeia-t-5'bwt?-fcs, fS*<5o^ffl^ni^^L^ 11 

■ 1 4 . 13 
1 5. itfr^^H-ilj^TiW -7 x rCfo 5f i* co$&[g|^ 1 rl^^L^ 14 iR<ni^-tli 

16. .^7 0 u-t-y ^- lite^st^/xfi^s^u-tr^ y >- 2Jte^-^ta 
m&^j: «5 ^A$n7tw*<D$&ia^ i ii^^um is ricov^-rn^^i ii^te 

1.7. y >-.l i&fc+^X .0 31 #$2- $^L7cflSia^T'COT 5 u^f K 
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1 8. ^u-tr^y >- 1 * /timZWtpcOl X!i2»i(D7 5 /S^^ftll^ 

1 jt^^-t^-^-^e^^— K-rstSSBE^It-^r^trDN t h 

19. ^u-fe^y ^- lg$ff)7i/KE5i| I t , «l2 1 3#cor^ /6£tf>ifiia& 
=i— KtSDNAE^, &<D@E?i] : 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3* : . 

*£St55^2 1 3#<7)T * ygtSr^ — K"T Sfilt'fe 5 o 0 T?#5.5^S'7 p ^-fe= V 
>-l mte+CD D N A Ifi^iJ X t CO £^ tf7°7^ 5 K 0 

2 0. ^i/tx y >- i m.B(DT % y stia^'i^co^ 21 3#(7)t ? sm&'f y u 

Wt= y ^- lJte^F-^foo-C, 121 3#<7>T 5 /®f<7>Mi£S:-=i— Kt5DN 

5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' . ' 

(TtTtTL, MiiTXIiC^rfftU, X Y Z [±^f V ^ - Kt 5 3 i£ 

S-vffcSo) T^oitiE^ coDN Aia?i|Xi±'£<7^ / 7}ia? l l£a x * K e 

2i. ^ut- | jy-iieo7 v/ g^ia^ii ^(7)^ 2 13 #.<7)r ? y y d 
^•>^W7; y gt(^a^.L7t^m^°t--t— y 1-16*3^ k-tsie^^ 
I/ir — y ^ - 1 jtfS^^m 3r y >- 8 £-& -tf *fefeffcD N A„ ■ 

2 2/ 7° Uir — y 1 M<7>T. ^ y ffi&ffiSW^IS 213 #<7)T 5 y B&J&>>r y o 

3G 



BNSDOCID: <WO 9934670A1J_> 



WO 99/34670 PCT/JP99/000 1 5 

SSfi^'J i- M L X Sau3AI gflfiT.T^ A £ tifz DNA?:ttr7 7.x ; K c 
2 4 . TfBC0J^SI£^iJ : 

5' -TGTGGTCGGGATGAMCGCCACCCACTGGAAAGGCCC-3' 

(I--eM|j:TX(iC$rt*t§ 0 ) 
T^5l$ii5DNA^^7'7^^ Ko 

25. -v^^.- .7*.i/t= d is — ns©7 5 jmm&i<Dm2 1 3*tfM yo^y 

n — k-T 5 D N Agayij Sr^itfg^Fo 
H 25 iltclEftSt^jSe^-o 

2 7. (1) v?.7''7*l/t=!iy-liero7? /KE?"Jroi2 1 3#ro^yn 

e ^ 3 - • K-r.S,it^s^-\ &W2) loxP Xli^itit^v^ v^ss^^y 
. ^ S K 0 ' ■ • . ■ 

2 8. T 5 S~&t<Dfc&&4 yo^-»A>?,^ >^<Z>Btfe"C£>5SB3ft<7>ifiiffl 
S& 27 if CifSiltcD^ x * Ko ■ 

2 9 . - TifricOJ^SSE^J : 

5'--TGTGGTCGGGATGATMGC0ACCCACTGGAAAGGCCC-3' 
(Z ~ tMliTXIiC ZMM^tZ,) ' 

3 0 . If 5tt(7)^H^ 20 II, ^ 22 II, 31 23 il, 24 II, ^ 27 if. 28 il 
3 1. KA5nSfLti!Bi^^SlSI«S5K^IE-CfeSsS.3}t^i£IfflM29 if XliSf 30 
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3 3 . m^commws 1 ^li is ii^v ^-m^ 1 ri(cfai&cDit{H-Ti£^®}#! 
<z> mm x te±nuj& nmmm^isi^xm n&<Dnmi%& ^ £ -tt 5 <?> /<£ a 

3 6. ^^#»K^S#L/cfS5}t(^teffl^l il/^^b^ 18 ^(7)t>Tn75^1 11(^12 

3 8 . ^sK^t^i <9 tt^^tT 9 it^^teiam 36 m^mmfm^m. 

ISm36ri(C|E«6C0|fffi^-& o • ' '=•.",■> 

4 2. If 3*tcD$£[133g 33 «{^S5«t^^f^i|jHBl!aXJ4iffi^«JNBlia*«^it^ 
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43. o s - 2 m^my° ^t-y v-ne^3- Ki- u-t- — y ^ - i 

it^cD^5>^SIS^J^fflv^ Z <t 3r#m>-r5, T/^^Y--- i.Xli/zi'^ 

4 9. f»*(^aiH|g 7 JI/£V^ L l 8JSov^-rtt*»l.Jl(wia*!t<7)jte-7-3gSil!i4Si 

■y'V >y V^Vx&&rjSt(»&i%XjhpX&m?'l'-t~ f ^isfS^-^T^ n-f K 

5 0 . ft*cD$£l!fg 7 if ^ L 1 8 m<D\,^-tthfr 1 JS^IBftWJS^^^Slb^i 
t v T .5 n ^ KiWiEf** _^/> Q 2 Wfita £r =».—. Ki~ SitiS^?- £r^T L7;n^ 

.^U y K^: <fc t*;t <7>:HiiflX?*> o ls±--—V r^&fcJF i7 vO'f K 
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f PRL-104/OS-2M^»Affl* \) 

*- PRL-1 05 \3" ^rV^'J^^U^f K J 

QuickChange SITE-DIRECTED 
MUTAGENESIS KIT 

o s - 2 mmm pst i 
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H3 



p a 



Asp 718 I 



Nco I 

_JL_ 



A/co I 

T4DNA*' U * 5> - -t? 
>4sp 71 8 I 



] I^7>8^-><CDNAifr 



>4sp 718 I 




pBluescript II KS-f- 



p m X— 1 



Xba I 

pst\ m&m<t) 



Xba I 
Pst I 



I 213£a- K-rsgB^-^-i- 
£: £ - 5 D N A Brtf- 



OS-2 I^IiMo 
X*V>8C7>— SB 
IttDN AKr* 



/»sp 718 I 



T4DNAV*"-if 




P : PsH 
X : Xba I 
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P a 



Sal I 



BamH 
_I_ 



I4i 



x # v > 8 



BamH I 
Sa/ 1 . 



X* V> 8 £a"£ D N AKtK" 

Sa/ 1 BamH I 



Sa/ 1 




pBluescript II KS+ 

p m S B - 0 
A/co I 

T4DNA*''J j^—tf 
Xba I 



OS-2M^<7)X*V>8 
^tt'D N A®r)tX N 



T4DNA'J*'--fcz 



X N 



D N AKrttP X 



Pst I xtoa I Neb I pFvi5fc3ffi) 



Xba I 



J JT ^ A/CO I 

mm.$fttzXba I SBti 




pBluescript II KS+ 

Xba I SBteOflSHi 
T 4 D N A Vrt-1z 

Sma I 
Pst I 



T4DNA'J*'--b' 
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pmSB-O' 
Xba I 



pSB-1 



(CTAGACGGCCGT) 
Eag I gBfe fHK 

T 4 D N A *J J5--t> 



BamH I 
A/co I 



D N AB3rK"N B 



p m S B - 0 'eag 



I 



A/co I 
Sa/I 



x^r v>8 £ "at - 
D N A$rJt S N 

pBluescript II KS+ 



T4DNAU*--tz 



S N ★ 



N B 



★ : o s — 2 m^m 



Sal I 



A/co I BamH I 



Eagrl 

># ^.UmitXEag \-,Not \ SB&OttlJE 



T 4 D N A 'J A'-^-tf 



Xba I 



T4DNAU 2--fcf 



A/co I 




BamH I 



Eag , I /A/oM 



P : Pstl 
X : Xba I 
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pPNT 
Xho I 
BamH 



pBS246 

BamH I 



T4DNA*° ij^7- 



T4DNA<K 'J 



T4DNA'J#--tz 



pBS246neo 



Not 



p A 



Eagl 



X6a I 



T4DNA U * -if 




BamH 



Eap \ /Not\ mM 



P : PsH 
X : Xba I 
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w,7m 

P B 



P <* 



i * V > 8 



SamH I 
Sa/ 1 



OS-2M^£#0 
x + V > 8 , neo £ 



lkbp 



in aQaaaa AAA i n A 



SAP 
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SEQUENCE LISTING 

<110> Daiichi Pharmaceutical Co. , Ltd. 

<120> Mutant animals 

<130> 98291M 

<150> JP P1998-002191 

<151> 1998-01-08 

<160> 17 

<210> 1 

<211> 467 

<212> PRT 

<213> Human 

<400> 1 

Met Thr Glu Leu Pro Ala Pro Leu Ser Tyr Phe Gin Asn Ala Gin 15 
Met Ser Glu Asp Asn His Leu Ser Asn Thr Val Arg Ser Gin Asn 30 
Asp Asn Arg Glu Arg Gin Glu His Asn Asp Arg Arg Ser Leu Gly 45 
His Pro Glu Pro Leu Ser Asn Gly Arg Pro Gin Gly Asn Ser Arg 60 
Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75,".'. 
Lys Tyr Gly Ala Lys His Val He Met Leu Phe Val Pro Val Thr 90 
Leu Cys Met Val Val Val Val Ala Thr He Lys Ser Val Ser Phe 105 
Tyr Thr Arg Lys Asp Gly Gin Leu lie Tyr Thr Pro Phe Thr Glu 120 
Asp Thr .Glu Thr Val Gly Gin Arg Ala Leu His Ser lie Leu Asn 135 
Ala Ala He Met He Ser Val He Val Val Met Thr lie Leu Leu 150* 
Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val He His Ala Trp 165 
Leu He He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe lie 180 
Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr 195 
lie Thr Val Ala Leu Leu lie Trp Asn Fhe Gly Val Val Gly Met 210 
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lie Ser lie His Trp Lys Gly 

Leu He Met lie Ser Ala Leu 

Leu Pro Glu Trp Thr Ala Trp 

Tyr Asp Leu Val Ala Val Leu 

Leu Val Glu Thr Ala Gin Glu 

Leu lie Tyr Ser Ser Thr Met 

Gly Asp Pro Glu Ala Gin Arg 

Asn Ala Glu Ser Thr Glu Arg 

Asn Asp Asp Gly Gly Phe Ser 

Ser His Leu Gly Pro His Arg 

Val Gin Glu Leu Ser Ser Ser 

Glu Arg Gly Val Lys Leu Gly 

Val Leu Val Gly Lys Ala Ser 

Thr Thr He Ala Cys Phe Val 

Thr Leu Leu Leu Leu Ala lie 

Pro lie Ser lie Thr Phe Gly 

Tyr Leu Val Gin Pro Phe Met 

Tyr lie 467 

<210> 2 
<211> 1404 
<212> DNA 



Pro Leu Arg Leu Gin Gin Ala 

Met Ala Leu Val Phe lie Lys 

Leu lie Leu Ala Val lie Ser 

Cys Pro Lys Gly Pro Leu Arg 

Arg Asn Glu Thr Leu Phe Pro 

Val Trp Leu Val Asn Met Ala 

Arg Val Ser Lys Asn Ser Lys 

Glu Ser Gin Asp Thr Val Ala 

Glu Glu Trp Glu Ala Gin Arg 

Ser Thr Pro Glu Ser Arg Ala 

He Leu Ala Gly Glu Asp Pro 

Leu Gly Asp Phe lie Phe Tyr 

Ala Thr Ala Ser Gly Asp Trp 

Ala lie Leu lie Gly Leu Cys 

Phe Lys Lys Ala Leu Pro Ala 

Leu Val Plie Tyr Phe Ala Thr 

Asp Gin Leu Ala Phe His Gin 
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Tyr 225 
Tyr 240 
Val 255 
Met 270 
Ala 285 
Glu 300 
Tyr 315 
Glu 330 
Asp 345 
Ala 360 
Glu 375 
Ser 390 
Asn 405 
Leu 420 
Leu 435 
Asp 450 
Phe 465 
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<213> Human 
<400> 2 

atg aca gag tta cct gca ccg ttg tec tac ttc cag aat gca cag 45 

atg tct gag gac aac cac ctg age aat act. gta cgt age cag aat 90 

gac aat aga gaa egg cag gag cac aac gac aga egg age ctt ggc 135 

cac cct gag cca tta tct aat gga cga ccc cag ggt aac tec egg 180 

cag gtg gtg gag caa gat gag gaa gaa gat. gag gag ctg aca ttg 225 

aaa tat ggc gec aag cat. gtg ate atg etc ttt gtc cct gtg act 270 

etc tgc atg gtg gtg gtc gtg get ace att aag tea gtc age ttt 315 

tat ace egg aag gat ggg cag eta ate tat acc cca ttc aca gaa 360 

gat acc gag act gtg ggc cag aga gee ctg cac tea att ctg aat 405 

get gee ate atg ate agt gtc att gtt gtc atg act ate etc ctg 450 

gtg gtt ctg tat aaa tac agg tgc tat aag gtc ate cat gee tgg 495 

ctt att ata tea tct eta ttg ttg ctg ttc ttt ttt tea ttc att 540 

tac ttg ggg gaa gtg ttt aaa acc tat aac gtt get gtg gac tac 585 

att act gtt gca etc ctg ate tgg aat ttt ggt gtg gtg gga atg 630 

att tec att cac tgg aaa ggt cca ctt cga etc cag cag gca tat 675 

etc att atg att agt gec etc atg gee ctg gtg ttt ate aag tac 720 

etc cct gaa tgg act gcg tgg etc ate ttg get gtg att tea gta 765 

tat gat tta gtg get gtt ttg tgt ccg aaa ggt cca ctt cgt atg 810 

ctg gtt gaa aca get cag gag aga aat gaa acg ctt ttt cca get 855 
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etc att tac tec tea aca atg gtg 

gga gac ccg gaa get caa agg aga 

aat gca gaa age aca gaa agg gag 

aat gat gat ggc ggg ttc agt gag 

agt cat eta ggg cct cat cgc tct 

gtc cag gaa ctt tec age agt ate 

gaa agg gga gta aaa ctt gga ttg 

gtt ctg gtt ggt aaa gec tea gca 

aca acc ata gee tgt ttc gta gee 

aca tta tta etc ctt gec att ttc 

cca ate tec ate acc ttt ggg ctt 

tat ctt gta cag cct ttt atg gac 

tat ate tag 1404 

<210> 3 
<211> 467 
<212> PRT 
<213> Mouse 
<400> 3 

Met Thr Glu lie Pro Ala Pro Leu 

Met Ser Glu Asp Ser His Ser Ser 

Asp Ser Gin Glu Arg Gin Gin Gin 

Asn Pro Glu Pro He Ser Asn Gly 

Gin Val Val Glu Gin Asp Glu Glu 
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tgg ttg gtg aat atg gca gaa 900 

gta tec aaa aat tec aag tat 945 

tea caa gac act gtt gca gag 990 

gaa tgg gaa gee cag agg gac 1035 

aca cct gag tea cga get get 1080 

etc get ggt gaa gac cca gag 1125 

gga gat ttc att ttc tac agt 1170 

aca gee agt gga gac tgg aac 1215 

ata tta att ggt ttg tgc ctt 1260 

aag aaa gca ttg cca get ctt 1305 

gtt ttc tac ttt gec aca gat 1350 

caa tta gca ttc cat caa ttt 1395 



Ser Tyr Phe Gin Asn Ala Glii 15 

Ser Ala He Arg Ser Gin Asn 30' 

His Asp Arg Gin Arg Leu Asp 45 

Arg Pro Gin Ser Asn Ser Arg 60 

Glu Asp Glu Glu Leu Thr Leu 75 
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WO 99/34670 PCT/J P99/000 1 5 

Lys Tyr Gly Ala Lys His Val He Met. Leu Phe Val Pro Val Thr 90 
Leu Cys Met. Val Val Val Val Ala Thr lie Lys Ser Val Ser Phe 105 
Tyr Thr Arg Lys Asp Gly Gin Leu He Tyr Thr Pro Phe Thr Glu 120 
Asp Thr Glu Thr Val Gly Gin Arg Ala Leu His Ser He Leu Asn 135 
Ala Ala lie Met He Ser Val He Val He Met Thr He Leu Leu 150 
Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val lie His Ala Trp 165 
Leu He He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe He 180 
Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr 195 
Val Thr Val Ala Leu Leu He Trp Asn Phe Gly Val Val Gly Met. 210 
He Ala He His Trp Lys Gly Pro Leu Arg Leu Gin Gin Ala Tyr 225 
Leu He Met He Ser Ala Leu Met Ala Leu Val Phe He Lys Tyr 240 
Leu Pro Glu Trp Thr Ala Trp Leu He Leu Ala Val He Ser Val 255 
Tyr Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met 270 
Leu Val Glu Thr Ala Gin Glu Arg Asn Glu Thr Leu Phe Pro Ala 285 
Leu He Tyr Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu 300 
Gly Asp Pro Glu Ala Gin Arg Arg Val Pro Lys Asn Pro Lys Tyr 315 
Asn Thr Gin Arg Ala Glu Arg Glu Thr Gin Asp Ser Gly Ser Gly 330 
Asn Asp Asp Gly Gly Phe Ser Glu Gin Trp Glu Ala Gin Arg Asp 345 
Ser His Leu Gly Pro His Arg Ser Thr Pro Glu Ser Arg Ala Ala 360 
Val Gin Glu Leu Ser Gly Ser lie Leu Thr Ser Glu Asp Pro Glu 375 
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Glu Arg Gly Val Lys Leu Gly Leu Gly Asp Phe lie Phe Tyr Ser 390 
Val Leu Val Gly Lys Ala Ser Ala Thr Ala Ser Gly Asp Trp Asn 405 
Thr Thr lie Ala Cys Phe Val Ala lie Leu lie Gly Leu Cys Leu 420 
Thr Leu Leu Leu Leu Ala lie Phe Lys Lys Ala Leu Pro Ala Leu 435 
Pro He Ser lie Thr Phe Gly Leu Val Phe Tyr Phe Ala Thr Asp 450 
Tyr Leu Val Gin Pro Phe Met Asp Gin Leu Ala Phe His Gin Phe 465 
Tyr He 467 
<210> 4 

<211>: 1404 . • ... 

<212> DNA 
<213> Mouse 
<400> 4 

atg aca gag. ata cct gca cct ttg tc:c tac ttc cag aat, gcc cag 45 
atg tct gag gac age cac tec age agc ; gcc ate egg- age cag aat 90 
gac age caa gaa egg cag cag cag cat. gac agg. cag aga ctt gac 135 1 
aac cct gag cca ata tct aat ggg egg ccc cag agt aac tea aga 180 
cag gtg gtg gaa caa gat gag gag gaa gac gaa gag ctg aca ttg. 225 
aaa tat gga gcc.aag cat gtc ate atg etc ttt.gtc ccc gtg acc 270 
etc tgc atg gtc gtc gtc gtg gee acc ate aaa. tea gtc age- ttc 315 • 
tat. acc egg aag gac ggt cag eta ate tac acc cca ttc aca gaa 360 
gac act gag act, gta ggc caa aga gcc ctg cac teg. ate ctg- aat 405 *• - 
gcg gcc ate atg ate agt gtc att gtc att atg acc ate etc ctg 450 
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gtg gtc ctg tat aaa tac agg tgc tac aag gtc ate cac gec tgg 495 

ctt att att tea tct ctg ttg ttg ctg ttc ttt ttt teg ttc att 540 

tac tta ggg gaa gta ttt aag ace tac aat gtc gec gtg gac tac 585 

gtt aca gta gca etc eta ate tgg aat ttt ggt gtg gtc ggg atg 630 

att gee ate cac tgg aaa ggc ccc ctt cga ctg cag cag gcg tat 675 

etc att atg ate agt gec etc atg gec ctg gta ttt ate aag tac 720 

etc ccc gaa tgg acc gca tgg etc ate ttg get gtg att tea gta 765 

tat gat. ttg gtg get gtt tta tgt ccc aaa ggc cca ctt cgt atg 810 

ctg gtt gaa aca get cag gaa aga aat gag act etc ttt cca get 855 

ctt ate tat tec tea aca atg gtg tgg ttg gtg aat atg get gaa ' 900 

gga gac cca gaa gec caa agg agg gta ccc aag aac ccc aag tat 945 

aac aca caa aga gcg gag aga gag aca cag gac agt ggt tct ggg 990 

aac gat gat ggt ggc ttc agt gag gag tgg gag gec caa aga gac 1035 

agt. cac ctg ggg cct cat cgc tec act ccc gag tea aga get get 1080 

gtc cag gaa ctt tct ggg age att eta acg agt gaa gac ccg gag 1125 

gaa aga gga gta aaa ctt gga ctg gga gat ttc att ttc tac agt 1170 

gtt ctg gt t ggt aag gee tea gca. acc gee. agt gga gac tgg aac- 1215 

aca acc ata gec tgc ttt gta gee ata ctg ate ggc.. ctg tgc ctt 1260 

aca tta etc ctg etc gee att ttc aag aaa gcg ttg cca gec etc 1305 

ccc ate tec ate acc ttc ggg etc gtg ttc tac ttc gee acg gat 1350 
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tac crt gtg cag ccc tie ;itg gac caa ctt gca ttc cat cag ttt 1395 

tat ate tag 1404 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ggaattttgg tgtggtcggg atgat 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ggtccattcg gggaggtact tga 

<210> 7 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

tgtggtcggg atgatcgeca cccactggaa aggece 

<210> 8 . • .. 

<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

gggcctttcc agtgggtggc gatcatcccg accaca 

<210> 9 . 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

tetagaegge cgtctaga 
<210> 10 
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<211> 18 
<212> DNA 

<2l3> Artificial Sequence 
<400> 10 

agatctgccg gcagatct 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

cccaactcta tttctaccct cgttcatctg 

<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

tagtgagacg tgctacttcc atttgtcacg 

<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

tgctggagga aaatgtgtta tttaagagca 

<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

tactgaaatc acagccaaga tgagccatgc 

<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ggtccatccc agcttcacac agacaagtct 
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<210> 16 
<211> 30 
<212> DNA . 

<213> Artificial Sequence 
<400> 16 

tactgaaatc acagccaaga tgagccatgc 

<210> 17 
<211> 30 
<212> DNA 

<2 1 3> Artificial Sequence 
<400> 17 

tagtgagacg tgctacttcc. atttgtcacg 
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